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Introduction
China today boasts an extensive modern industrial economy with booming urban regions. The country's high trade growth is supported by expanding exports (Bussière et. al., 2008 ) and large foreign direct investment (FDI) flows (Eichengreen and Tong, 2005) . Not surprisingly, growth in the world's most populous country has changed the distribution of economic activities across the world. According to the OECD (2010), the share of Chinese GDP in the world economy valued at market exchange rates increased from 1.7% to 7.2% between 1980 and 2008. In terms of purchasing-power-adjusted prices, the share of Chinese output in the world economy was 11.3% as of 2008.
Corresponding to the rising importance of the Chinese economy, the country's economic developments and policies, too, are of great and increasing consequence for its trading partners. Exchange rate regimes and exchange rate levels belong to the most controversial issues in the world economy. Korhonen and Ritola (2009) , for example, found 29 academic papers dealing with the misalignment (overvaluation) of the exchange rate of the renminbi.
The analysis of the exchange rate regime in China takes an important place in this discussion. Demands that China should adopt a more flexible exchange rate regime occur frequently. On July 21, 2005, the People's Bank of China (PBC) moderately revaluated the exchange rate against the US dollar by initially about 2%. At the same time, the exchange rate regime was changed from a de facto peg to the US dollar to a more flexible peg to a basket of currencies with narrow fluctuation bands. On the one hand, this was generally seen as a promising change of Chinese monetary policy, with important implications for the whole region and the world economy. On the other hand, the international markets observed the development rather skeptically as they believed that the old policy would be continued under the new regime. These expectations were supported by the secret structure of the currency basket and a continuing stability of the exchange rate against the US dollar, which was empirically confirmed in several papers (Frankel, 2006, and Funke and Gronwald, 2008) . Moreover, deviations between de facto and de jure exchange rate regimes are in general widespread across countries (see Rogoff, 2002 and 2004) . In particular, pursuing a more rigid exchange rate policy than announced corresponds to the so called fear-of-floating phenomenon (Calvo and Reinhart, 2002 In fact, the renminbi's exchange rate has again stabilized at about 6.8 RMB per USD (see Figure 1) which uses non-differenced data. This approach shows a change in parameters immediately after the exchange rate policy was changed.
The remainder of the paper is structured as follows. The next section describes methods for the estimation of time-varying exchange rate baskets. Section 3 describes the data. Sections 4 and 5 report the results of our analysis using (rolling) ordinary least squares (OLS) regressions and time-varying coefficients, respectively. Section 6 concludes the paper. Although the structure of the currency basket is secret, the implicit weights can be estimated on the basis of actual exchange rate developments of the renminbi against the list of potential target currencies. Originally this approach was proposed by Wei (2007, 2008) and then followed in the literature. In so far as the exchange rates are generally believed to follow a random walk (see Meese and Rogoff, 1983 ), a simple estimation of the relationship between the currencies would likely be subject to the spurious regression problem. This is especially important for rolling or subsample (e.g.
for each month) regressions with a relatively low number of observations. Therefore, the estimation of the renminbi's exchange rate basket is stated in first differences, 
where Δe is the first difference of the exchange rate log of the renminbi and selected currencies against a base currency, which is denoted by cur. In general, previous analyses concluded that only the US dollar, and to a much lesser extent the euro, could have significant informative value for the development of the renminbi's exchange rate.
Although equation (1) should be appropriate for estimating the currency baskets, it is also subject to possible drawbacks, which have been ignored in the previous literature. First, the relationship has to be estimated over some time period, while the weights may be subject to frequent or even continuous changes. 2 Therefore, the majority of studies estimate rolling regressions and usually use a comparatively short window.
However, this often results in a relatively low number of observations despite the use of daily data. Moreover, the structural changes are then artificially smoothed and they cannot be clearly attributed to a specific date. This approach can also result in higher and correlated errors from the regression. Funke and Gronwald (2008) show that the ARCH test rejects the null of homoscedasticity of the error term in the OLS regression of (1).
Second, estimation (1) is based on differenced data, while the actual exchange rate policy is likely to consider the level of the exchange rate. This is especially important as the exchange rate of the renminbi is announced to move within a narrow fluctuation band. For the less important currencies, fluctuation bands of ±1.0 % may be sufficient to make the estimates fuzzy.
We address both points of criticism. First, we account for the possibility that coefficients are changing gradually by using an alternative estimation method.
Following Harvey (1989) 
where α is the intercept and the remaining parameters are estimated as time-varying parameter processes which follow a random walk
Second, we use data in levels to see whether non-differenced time series are more informative on changes in implicit exchange rate policy. In this specification, we do not take logs of exchange rates, which are therefore denoted by E. 
where time-varying coefficients ω are defined as in equation (3). In addition to selected currencies, we also included an appreciation trend to specification (2b). This variable shows whether there is an autonomous appreciation trend in the Chinese exchange rate policy. The trend is defined so that a positive value of the estimated parameter corresponds to an appreciation of the renminbi.
Data Description
We have daily exchange rate data for the period from January 1996 to We selected the Australian dollar as a reference currency following the argument of Calvo and Reinhart (2002) that it can be considered to be a typical free floating currency of a relatively small country. We are aware that the Australian dollar is included in the list of the target currencies published by the People's Bank of China.
Given that the previous analyses did not find any significant de facto weight for this currency, we believe that the possible bias is negligible. We do not include the Swiss 
Estimation in First Differences
We start with the estimation of Frankel's and Wei's (2007 and 2008) regression of (1) in first differences using OLS (see Table 1 The autocorrelation of residuals revealed in Table 1 may be caused by structural changes during the estimation period. Therefore, we estimate time-varying weights for different currencies as specified in equation (2a) using the Kalman filter. However, this approach also confirms the previous results (see Table 2 and Figure 2) . 3 The estimation of the US dollar peg without reflecting other currencies (see first column in Figure 2) reveals nearly no change in the estimated weights for the dollar. Actually, we can see that the coefficient was close to unity over the whole period analyzed, with the exception of the exchange rate appreciation on July 21. The results are similar if we include also the euro or the Japanese yen. In these specifications, we can see a slight decline of the US dollar's weight and a corresponding increase in the weight of other currencies, especially the Japanese yen. These results are similar to the earlier finding policy change in the second half of 2008 a major drawback of using differenced data in the estimation of an implicit exchange rate basket.
Time-Varying Approach in Levels
So far, the estimation of the implicit currency basket has provided rather mixed results.
On the one hand, we can see that the exchange rate policy was oriented mainly towards the US dollar, also during the relatively flexible period between We address this issue by estimating implicit currency weights using the Kalman filter in levels. The Kalman filter is appropriate for the estimation of the relationship between integrated variables. Therefore, we estimate specification (2b) with timevarying coefficients using the Kalman filter (see Table 3 and Figure 3 ). We start with a Then we include the US dollar and two selected currencies to the specification. The estimated weights for the Japanese yen remain positive also in this broader specification, while euro becomes insignificant.
While these results are largely similar to the previous findings using differenced data, it is important to note that time-varying coefficients show a stabilization of the US dollar already after July 2008. This result is more consistent with our expectations based on exchange rate developments in Figure 1 . At the same time, the estimation still attributes some weight to the euro and the Japanese yen. 5 Our approach based on the Kalman filter and the use of data in levels perform significantly better than the standard approach using regressions with differenced data.
Finally, we consider an appreciation trend in our estimations. It can be seen that the specification based on the US dollar and an appreciation trend is comparably robust.
The results reveal that the appreciation trend received continuously lower weights during the analyzed period. This would imply that China's exchange rate policy can be described reasonably well as a fixed exchange rate policy with a predetermined appreciation trend. However, the information criteria reported in Table 3 favor the specification with the US dollar and the Japanese yen, but the statistics are only slightly better than the parsimonious specification including only the US dollar.
Conclusions
Economic policy announcements often differ from the perceived de facto policy. There are numerous examples among developed and developing countries or emerging economies. The Chinese exchange rate policy belongs to those cases which attracted significant attention in economic research and policy. The exchange rate of the renminbi is declared to be pegged to a basket of currencies, but several papers found evidence only for a peg to the US dollar. It was argued that other currencies are not actually used in the determination of the exchange rate in China.
We review these papers and argue that earlier studies had several drawbacks. First, they are based on differenced data and therefore cannot use information on any 5 The coefficients for the euro and the Japanese yen become insignificant if the estimation period is extended to 2009. movements behind instantaneous changes. Second, the results may be biased because of unexplained autocorrelation of the residuals. Indeed, we demonstrate that the standard approach fails to identify the policy change in the second half of 2008.
We propose an alternative estimation methodology with time-varying coefficients using the Kalman filter and data in levels. We show that this method yields excellent results. We confirm the previous findings on the continuing importance of the US dollar during the de jure floating period. We find only limited evidence that other currencies have played a role in the determination of the renminbi's exchange rate. In contrast, we can see an appreciation trend which continuously lost in importance during the period 
